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Description

FIELD OF THE INVENTION

[0001] Sealing properties of films are key to their ef-

fective use in many packaging applications, such as for

example fluid containing disposable pouches that may
be manufactured on form and fill equipment employing

either impulse or thermic sealing techniques; vacuum
packages for irregular shaped products and for pre-

pared meats, cheeses and the like; shrink wrapped

poultry and skin packaging. While this invention is di-

rected to all forms of packaging, it is of particular value

in the area of liquid packaging, namely for the manufac-

ture of liquid containing pouches.

[0002] Packaging machinery is being designed to op-

erate at faster speeds all the time. Such machinery re-

quires lower sealing temperatures and improved hot

tack strength in films to be used to make packaging with

such machines.

BACKGROUND OF THE INVENTION

[0003] Many efforts have been made to improve the

sealing properties of films used in the packaging area,

particularly with respect to films used to package flow-

able materials. While the advent of single-site catalyst

polymers or metallocene polymers has provided films of

improved hot tack strength, there remains an ongoing

need to improve further the seals of such packages. This

is especially true for fluid containing pouches, e.g. milk

pouches.

[0004] Hot tack strength is the ability of a film to seal

under stress while still in a molten state. This property

is one of the most critical in packaging applications

where machines run at high speeds and sealing takes

place between molten sealing components of a pack-

age, thereby placing the sealing components, and
hence the seal under stress when the package is

formed, filled and sealed.

[0005] It should be noted that in the case of fluid con-

taining pouches made on form, fill and seal equipment,

there appears to be a correlation between seal leaker

frequency and hot tack strength. This is supported by

data gathered in the dairy industry.

[0006] The development of single-site catalyst (SSC)

or metallocene technology has brought about an im-

proved class of polymers ranging from crystalline to

elastomeric materials. These polymers have features

such as improved impact strength and toughness, better

melt characteristics, because of the control over molec-

ular structure, and better clarity. Exxon and Dow have

developed ethylene interpolymers made with SSC or

metallocene catalysts and each has the benefit of a

number of patents relating to these polymers. Exxon is

said to use mono- and bis-cyclopentadienyl metal-

locenes, while Dow's focus is on titanium cyclopentadi-

enyl metallocenes, which it calls "constrained geometry

catalysts".

[0007] In practice, Exxon produces ethylene-butene

and ethylene-hexene interpolymers, while Dow makes
ethylene-octene interpolymers of the metallocene or

5 SSC type. Dow claims that its metallocene or SSC pol-

ymers are different as they have a low level of long chain

branching that improves processability in otherwise lin-

ear polymers.

10 BACKGROUND ART

[0008] Examples of the polymers of Exxon are found

in the following patents and applications, the disclosures

of which are incorporated herein by reference, U.S. Pat-

's ent No. 5,382,630 issued January 17, 1995 to Stehling

et al and WO93/03093 published February 18, 1993 to

Meka et al.

[0009] Examples of the polymers of Dow are found in

the following patents, the disclosures of which are incor-

20 porated herein by reference: U.S. Patents Nos.

5,508,051 issued April 1 6, 1 996 to Falla et al; 5,360,648

issued November 1, 1994 to Falla et al; 5,278,272 is-

sued January 11 , 1994 to Lai et al; and 5,272,236 issued

December 21 , 1 993 to Lai et al.

25 [0010] In DUPONT CANADA INC.'s PCT Internation-

al Publication WO 95/10566 published April 20, 1995,

the disclosure of which is incorporated herein by refer-

ence, there are disclosed pouches for flowable materi-

als wherein the sealant film is made from a SSC copol-

30 ymer of ethylene and at least one C4-C 10 a-olefin.

Blends of these SSC copolymers with at least one pol-

ymer selected from multi site catalyst linear copolymers

of ethylene and at least one C4-C10 a-olefin, a high pres-

sure polyethylene and blends thereof.

35 [0011] In DUPONT CANADA INC.'s PCT Internation-

al Publication WO 95/21 743 published August 1 7, 1 995,

the disclosure of which is incorporated herein by refer-

ence, there is disclosed an ethylene copolymer film of

improved stiffness for use in the manufacture of fluid

40 containing pouches. Typically, the structure comprises

an interposed layer of polyethylene having a thickness

in the range of 5 to 20 microns and a density of at least

0.93 gm/cc and a melt index of from about 1 to 10 dg/

minute, and at least one outer layer being a SSC or met-
^5 allocene polyethylene/a-olefin film which may have a

density in the range of 0.88 to 0.93 gm/cc. The only re-

quirements placed on the stiffening interposed layer are

that it be of a particular thickness and density. These
are greater in the stiffening layer than in the metallocene

so or SSC layer(s). This application indicates that the stiff-

ening layer is included in order for the fluid containing

pouch to stand up properly so that fluid may be poured

from it when the pouch is placed in a supporting con-

tainer.

55 [0012] DUPONT CANADA INC.'s U.S. Patents Nos.

4,503,1 02(MoIlison) and 4,521 ,437(Storms), the disclo-

sures of which are incorporated by reference disclose a

polyethylene film for use in the manufacture in a form,

2



3 EP 0 948 432 B1 4

fill and seal process of a disposable pouch for liquids

such as milk. U.S. Patent No. 4,503,102 discloses

pouches made from a blend of a linear copolymer of eth-

ylene and a C4-C 10 a-olefin and an ethylene-vinyl ace-

tate polymer copolymerized from ethylene and vinyl ac-

etate. The linear polyethylene copolymer has a density

of from 0.91 6 to 0.930 g/cm3 and a melt index of from

0.3 to 2.0 g/1 0 minutes. The ethylene-vinyl acetate pol-

ymer has a weight ratio of ethylene to vinyl acetate from

2.2:1 to 24:1 and a melt index of from 0.2 to 10 g/10

minutes. The blend disclosed in Mollison U.S. Patent

No. 4,503,102 has a weight ratio of linear low density

polyethylene to ethylene-vinyl acetate polymer of from

1.2:1 to 24:1. U.S. Patent No. 4,503,102 also discloses

multi-layer films having as a sealant film the aforemen-

tioned blend.

[00131 U.S. Patent No. 4,521 ,437 (Storms) describes

pouches made from a sealant film which is from 50 to

100 parts of a linear copolymer of ethylene and octene-

1 having a density of from 0.916 to 0.930 g/cm3 and a

melt index of 0.3 to 2.0 g/10 minutes and from 0 to 50

parts by weight of at least one polymer selected from

the group consisting of a linear copolymer of ethylene

and a C4-C 10-a-olefin having a density of from 0.916 to

0.930 g/cm3 and a melt index of from 0.3 to 2.0 g/10

minutes, a high-pressure polyethylene having a density

of from 0.91 6 to 0.924 g/cm3 and a melt index of from 1

to 1 0 g/1 0 minutes and blends thereof. The sealant film

disclosed in U.S. Patent No. 4,521,437 is selected on

the basis of providing (a) pouches with an M-test value

substantially smaller, at the same film thickness, than

that obtained for pouches made with film of a blend of

85 parts of a linear ethylene/butene-1 copolymer having

a density of about 0.91 9 g/cm3 and a melt index of about

0.75 g/10 minutes and 15 parts of a high pressure pol-

yethylene having a density of about 0.918 g/cm3 and a

melt index of 8.5 g/1 0 minutes, or (b) an M(2)-test value

of less than about 1 2%, for pouches having a volume of

from greater than 1 .3 to 5 litres, or (c) an M(1 .3)-test

value of less than about 5% for pouches having a vol-

ume of from 0.1 to 1 .3 litres. The M, M(2) and M(1 .3)-

tests are defined pouch drop tests for U.S. Patent No.

4,521,437. The pouches may also be made from com-
posite films in which the sealant film forms at least the

inner layer.

[0014] In Fallaetal WO 93/02859 published February

18, 1993, the disclosure of which is incorporated herein

by reference, there is described the use of a linear eth-

ylene copolymer in the manufacture of films used to

make fluid containing pouches. These copolymers are

characterised as ultra low density linear polyethylene

("ULDPE") sold commercially as ATTANE™ by Dow and
described as a linear copolymer of ethylene with at least

one a-olefin having from 3 to 10 carbon atoms, for ex-

ample, the ULDPE may be selected from ethylene-

1 -propylene, ethylene-1-butene, ethylene-1 -pentene,

ethylene-4-methyl-1-pentene, ethylene-1 -hexene, eth-

ylene-1 -heptene, ethylene-1 -octene and ethylene-

1 -decene copolymers, preferably ethylene-1 -octene co-

polymer.

[0015] In Meka et al WO 93/03093 published Febru-

ary 18, 1993, the disclosure of which is incorporated

5 herein by reference, there are described metallocene

polymers useful for making sealed articles, comprising

ethylene interpolymers having a CDBI of at least 50%
and a narrow molecular weight distribution or a polymer

blend comprising a plurality of said ethylene interpoly-

10 mers as blend components.

SUMMARY OF THE INVENTION

[0016] This invention provides a film structure and a
is method of making it, as well as packages formed there-

from, wherein the sealing properties of a surface sealing

layer are substantially increased as compared with a

monolayer film of such a polymer. By "sealing proper-

ties" is meant a substantially increased hot tack strength

20 which is observable in such structures and which there-

fore allows the production of films and packaging prod-

ucts of greatly increased performance characteristics.

[0017] The film structure proposed herein has been
found to possess a substantially increased hot tack

25 strength as compared with a monolayer SSC film. This

increase is very unexpected since it is at least double

the values measured for the monolayer film itself across

the whole range of temperatures as well as for the peak
values. This is of great significance given the impor-

30 tance of this property in sealing. It is also quite unex-

pected since it is not observable in non-metallocene or

non-SSC polymer film structures. For example, SSC
polymers took hot tack strength to levels around 600 to

800 gms/3 inches from the 400 gm/3 inches level, but

35 we have measured strengths of about 1 200 to 1 800 gm/
3 inches in the structures of this invention. Clearly there

is a synergistic effect in the structure proposed herein.

[0018] This invention provides in one aspect, a film

having at least two layers for use as a sealant compo-
40 nent in a multi-layer film or as a sealant film in a multi-

layer structure comprising a surface sealing layer and a

hot tack strength boosting layer, the surface sealing lay-

er being selected from single-site catalyst (SSC) inter-

polymers of ethylene and one or more C3 - C20 a-olefins

45 having a density in the range of about 0.87 to about

0.930 gm/cc and a melt index of from about 0.2 to about

10 dg/minute; and the hot tack strength boosting layer

substantially increasing the hot tack strength of the sur-

face sealing layer and being selected from single-site

50 and non-single-site catalyst copolymers, homopoly-

mers and terpolymers of ethylene and blends thereof,

having a density of from at least about 0.900 gm/cc and

a melt index of from about 0.2 to about 20 dg/minute;

wherein the density difference for the SSC layer to the

55 boosting layer ranges from about 0.003 gm/cc to about

0.35 gm/cc.

[001 9] More preferably, the density difference ranges

from at least about 0.005 to about 0.06 gm/cc; and most

3
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preferably from about 0.015 to about 0.03 gm/cc.

[0020] In another preferred form, the Invention pro-

vides a film wherein the SSC interpolymers comprise

ethylene and C4-C8 a-olefins and blends thereof with

other ethylene polymers, and the density ranges from

about 0.88 gm/cc to about 0.920 gm/cc and the melt in-

dex is from 0.5 to 2.0 dg/minute; and the boosting layer

is selected from single-site catalyst and non-single-site

catalyst copolymers, homopolymers and terpolymers of

ethylene and blends thereof selected from interpoly-

mers of ethylene and one or more C3-C20 a-olefins; eth-

ylene homopolymers made by high pressure processes;

ethylene vinyl acetate polymers; acid copolymers; co-

extrudable ethylene copolymer adhesives; and blends

of such polymers, and the density ranges from about

0.900 gm/cc to about 0.960 gm/cc and the melt index is

from about 0.5 to about 2.0 dg/minute; and the differ-

ence in densities between the layers is at least about

0.005 to about 0.06.

[0021] The film may be the principal or component in

a multi-layer structure, on one or both surfaces thereof.

[0022] The film preferably comprises the SSC layer

having a film thickness of from about 0.5 mil to about

3.0 mil; the hot tack strength boosting layer has a film

thickness of from about 0.5 mil to about 6.0 mil; and the

ratio of the film thickness of the SSC layer to the boost-

ing layer ranges from about 0.08 to about 6.

[0023] More preferably the SSC layer has a melting

point of from about 60°C to about 120°C; and the hot

tack strength boosting layer has a melting point of from

about 70°C to about 130°C; and the difference in the

melting points between the SSC layer and the boosting

layer is at least about 1 0°C, with the melting point of the

boosting layer being higher.

[0024] The above films may be used to make pouches
for containing flowable materials. The pouch is in tubular

form and has transversely heat sealed ends.

[0025] In yet another aspect, the invention provides a

method of enhancing the sealing properties of a single-

site catalyst (SSC) resin layer for use as a sealing layer

in a packaging film structure wherein the SSC resin layer

is adjacent another polymer layer of higher density, and
the density difference between the layers is from at least

about 0.003 gm/cc to about 0.35 gm/cc. The film struc-

tures described above provide the result of this method.

[0026] Finally the invention provides a process for

making pouches filled with a flowable material, using a

vertical form, fill and seal apparatus, in which process

each pouch is made from a flat web of film by forming a

tubular film therefrom with a longitudinal seal and sub-

sequently flattening the tubularfilm at a first position and
transversely heat sealing said tubular film at the flat-

tened position, filling the tubular film with a predeter-

mined quantity of flowable material above said first po-

sition, flattening the tubular film above the predeter-

mined quantity of flowable material at a second position

and transversely heat sealing said tubular film at the

second position, the improvement comprising making

the pouches from a flat web of film comprising a film as

described above.

[0027] As indicated blends of polymers may be used
for the boosting layer because of processability and/or

5 economic requirements. Typically a high pressure pol-

yethylene up to about 25% by weight is added as a

processing aid. Above 25% the film properties of the

blend start to differ from the main polymer on its own.

Other linear low density polyethylene polymers, LLDPE
10 can be blended usually for economic reasons. The

blends which may be used herein are any of those which

are known in the art and which have been described in

any and all of the aforementioned patents and applica-

tions. The density of the boosting layer preferably rang-

es es from 0.900 to about 0.960, unless the layer is made
from ethylene vinyl alcohol copolymer in which case the

range would be from about 1 .10 to about 1.20 gm/cc,

more preferably from about 1.17 gm/cc to about 1.19

gm/cc.

20 [0028] The single-site catalyst interpolymer may pref-

erably be selected from interpolymers comprising eth-

ylene and at least one C4 - C8 a-olefin, in particular

butene, hexene, octene, n-methyl-pentane and combi-

nations thereof. Commercially available polymers in-

25 dude the following: EXACT™ and EXCEED™ sold by

Exxon and AFFINITY™ and ELITE™sold by Dow. The
more preferred density ranges for the SSC interpolymer

may be from about 0.88 to about 0.92 gm/cc.

[0029] The boosting layer may be selected, as stated

30 previously from single-site catalyst and non-single-site

catalyst homopolymers, copolymers and terpolymers of

ethylene. Especially preferred are interpolymers of eth-

ylene and one or more C3 - C2o a-olefins, most prefer-

ably C4 - C10 , most preferably C4 - C6 , in particular,

35 butene, hexene, octene and n-methyl-pentane. Non-

single-site catalyst polymers are a preferred group.

[0030] Examples of commercially available linear low

density polyethylene materials include SCLAIR™ from

Novacor and DOWLEX™ from Dow. An example of ultra

40 low density polyethylene material is ATTANE™ from

Dow. However, a wide range of ethylene polymers may
be used as the boosting layer, with the only criteria being

that the layer enhances the hot tack strength of the SSC
polymer layer and it meets the intended application re-

45 quirements. Polymers that fall within this family include

both single-site catalyst and non-single-site catalyst

ethylene polymers and interpolymers, the latter includ-

ing, for example, Zeigler-Natta catalyst polymers.

[0031 ] Other examples of these polymers include pol-

50 yethylene homopolymers made by high pressure proc-

esses. Commercial examples include ALATHON™
available from E.I. du Pont de Nemours and ethylene

vinyl acetate polymers, examples of which are commer-
cially available from E.I. du Pont de Nemours under the

55 trade-mark ELVAX™.
[0032] In another embodiment, the boosting layer

may be ethylene - acid copolymers such as SURLYN™
and NUCREL™ available from E.I. du Pont de Nemours

4
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or ethylene vinyl alcohol copolymers such as EVAL™
from Kuraray or SOARNOL™ from Nippon Gohsei.

These polymers may not bond directly with polyethylene

and may be secured by co-extrudable adhesives such

as BYNEL™ (available from E. I. du Pont de Nemours).

In such instance the co-extrudable adhesives may act

as the boosting layer.

[0033] It is possible to use the film of this invention as

a sealant film or as a component in a more complex mul-

ti-layer structure. Typical structures are those known in

the art and which will suit the packaging application and
still allow the benefits of the enhanced sealing proper-

ties of the metallocene or SSC layer to be taken advan-

tage of in the structure.

[0034] The previously referenced patents and appli-

cations describe the various processes that may be

used to manufacture the pouches of this invention. Ver-

tical form, fill and seal apparatus is used to make the

pouches envisaged herein. Aflat web of film is unwound
from a roll and formed into a continuous tube in a tube

forming section by sealing the longitudinal edges to-

gether by either a lap seal oraf in seal. This tube is pulled

vertically towards a filling station and is then collapsed

across a transverse cross section of the tube, the posi-

tion of which section coincides with a sealing device be-

low a filling station. A transverse heat seal is made at

the section providing an air and liquid tight seal across

the tube.

[0035] The material to be packaged enters the tube

above the transverse seal, the tube drops a predeter-

mined distance under the influence of gravity on its load.

The sealing device is operated again, and a second
transverse seal is made together with a cut through the

tube and often through the material placed in the pouch.

Thus in this operation, the pouch which has an elongate

pillow shape is formed, filled and sealed in a rapid se-

quence of steps. Many variations of this process are

possible and are apparent to those skilled in the art. Ex-

amples of typical liquid packaging apparatus used for

this type of manufacture are made by Hayssen, Thi-

monnier and Prepac.

[0036] The term "flowable materials" as used herein

encompasses materials which flow under gravity or

which may be pumped. Gaseous materials are not in-

cluded in this definition. The flowable materials include

liquids, for example, milk, water, fruit juice, oil; emul-

sions, for example, ice cream mix, soft margarine,

pastes, for example, meat pastes, peanut butter; pre-

servers, for example, jams, pie fillings, marmalade; jel-

lies; doughs; ground meat, for example, sausage meat;

powers, for example, gelatine powders, detergents;

granular solids, for example, nuts, sugar; and like ma-
terials. The pouch of the present invention is particularly

useful for liquid foods, for example, milk.

[0037] The resins used to make the film of this inven-

tion are preferably coextruded in known ways, although

other suitable methods may be used, such as those in-

volving laminates, coatings and the like. All forms of con-

ventional laminating and coating methods may be used

to manufacture the present films, including extrusion

coating, roll coating, 100% solids lamination, water and
solvent based adhesive laminations and the like. When

5 blends are used, these may be made by blending the

components prior to or at the time of extrusion just prior

to remelting in the extruder. A film extruder may be used

and the film made using known techniques. An example

of a blown film process is found in Canadian Patent No.

10 460,963 issued November 8, 1949 to Fuller. Canadian

Patent No . 893,21 6 issued February 1 5, 1 972 to Bunga
et al describes a preferred method using an external or

internal cooling mandrel in the blown film process.

[0038] Additives, known to those skilled in the art,

1$ such as anti-block agents, slip additives, UV stabilisers,

pigments and processing aids including high pressure

polyethylene may be added to the polymers from which

the pouches of the present invention are made. Typically

these may comprise up to 50% by weight of total resin

20 components, although as previously indicated, when
the additional additives and other components reach

this proportion, it is important to be sensitive to the de-

sired hot tack strength enhancement for the structure.

[0039] As stated previously, the film of this invention

25 may be used in packaging applications where sealing

properties, particularly hot tack strength is important.

Reference may be had to The Wiley Encyclopaedia of

Packaging Technology, 1986, John Wiley & Sons, Inc.,

under the heading Heat Sealing, the disclosures of

30 which are incorporated herein by reference. Descrip-

tions are found here for all types of heat sealing includ-

ing bar, band, impulse, wire or knife, ultrasonic, friction,

gas, contact, hot melt, pneumatic, dielectric, magnetic,

induction, radiant and solvent sealing. Any of these

35 techniques that lend themselves to packaging materials

incorporating the film of this invention fall within the

scope of this disclosure. Most preferred are packages
made by impulse sealing.

[0040] In the accompanying drawings which are used

for purposes of illustrating this invention,

[0041] Figures 1 to 9 are graphical plots of the effects

45 of a higher density polyethylene layer adjacent a metal-

locene layer on hot tack strength.

Method for Determining Hot Tack Strength

so [0042] The method described herein is one of many
that may be used to measure this property. The values

set out subsequently in the examples will be generally

equivalent to those obtained using other conventional

methods.
55

Principle

[0043] A film seal is stressed immediately after the

40 BRIEF DESCRIPTION OF THE DRAWINGS

50

55
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sealing operation has been completed to give an Indi-

cation of the hot strength of the seal. This method may
be used for all polyolefin films and laminates. Many au-

tomatic filling operations place a stress on the seal area

immediately afterthe filling operation has been complet-

ed. Films having superior hot tack strength are desirable

in this application.

Test Method

[0044]

1 . Place the prepared film samples over the rollers

and between the jaws of the hot tack gun. Activate

the switch on the gun to clamp the film sample se-

curely in the jaws of the gun apparatus.

2. Place a weight on the stress ring of the apparatus.

A typical starting weight is 200 g.

3. Set the Sentinel™ heat sealer jaw pressure at 20

psi and the dwell time at 1 second. Set the temper-

ature to control at 125°C (lower for thin films, higher

for thick films). The temperature is increased in 5°C
increments as the ultimate seal range is found.

4. Using the foot switch, open and close the jaws of

the "Sentinel" heat sealer four times to equalize the

temperature of the jaws.

5. Place the gun apparatus so that the taped film or

equivalent area of a laminated strip, extends be-

tween the sealer jaws.

6. Close the jaws of the Sentinel™ heat sealer by

depressing the foot switch.

7. Release the jaws of the hot tack gun (by activat-

ing the switch on the gun) when the elapsed time

indicator reaches 0.5 sec.

8. Remove the sample from the gun apparatus and
judge the seal integrity. One millimetre of separation

is considered acceptable.

9. If the seal is good, use a new sample and repeat

the above procedure with increased weight on the

stress ring.

More samples can be prepared while waiting for the

heater to settle at the new setting.

Apparatus

[0045]

1. DuPont hot tack gun with weights in 100 gram
divisions.

2. Sentinal™ heat sealer with pressure gauge and
temperature controller. A 1 inch (2.54 cm) Teflon™

coated bar is mounted on the upperjaw. The bottom

jaw is stationary with a strip of heatproof fabric 1 W
(3.81 cm) wide placed over a rubber paid, W (1 .27

cm) thick by 1 " (2.54 cm) wide. A bracket is attached

below the bottom jaw to support and align the gun

and sample during testing. Only the upper jaw is

heated.

3. 3.0" x 9.25" template.

4. 3.5" x 9.0" template.

5. Scotch™ #352 polyester packaging tape.

5 6. Hand held roller with hard rubber roll.

Procedure

A. Unsupported Polyolefin Film
10

[0046]

1 . Use the 3.5" x 9.0" template to cut samples with

the long side parallel to the MD of the film. The film

is samples should be allowed to condition for 24 hours

before running hot tack tests.

2. Place the #352 tape across both ends of the sam-
ple, allowing the tape to overlap the film edge by

about 1/8".

20 3. Roll the tape with the roller to ensure an even
contact between the tape and the film, eliminating

air bubbles.

4. Using the 1 .8" tape overlaps, tape the sample in

a loop.

25 5. Using the 3.0" and 9.25" template, trim the ex-

cess tape and film off the edges to obtain a loop of

film 3.0" x 9.0" with a taped safety seal.

B. Laminates
30

[0047] The purpose of the polyester tape is to support

the polyolefin film and prevent it from sticking to the

jaws. Therefore, a lamination with an outer layer of ny-

lon, polyester, cellulose film etc., will not need to be
35 taped, so the following procedure may be used.

1 . Use the 3.0" x 9.25" template to cut samples with

the long side parallel to the MD of the film. The film

samples should be allowed to condition for 24 hours

before running hot tack tests.

2. Form the sample strip into a loop and make a 1 .8"

safety heat seal at the end. Allow seal to cool.

Calculations
45

[0048] Plot the seal rating against temperature. A
curve is usually drawn through the seal points to indicate

seal integrity for any given temperature.

[0049] It should be noted that density measurements
50 are made in accordance with methods known in the art

as set out in ASTM Procedure D1505. The melt index

may be determined in accordance with known methods
and in particular by ASTM Procedure D1238-94a. The
melting point may be determined using Differential

55 Scanning Colorimetry (DSC). An initial melting profile of

the polymer is obtained. Heat flow in MW is measured
as a function of temperature at which the minimum value

of heat flow occurs.

6
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DETAILED DESCRIPTION OF THE INVENTION

Example 1

[0050] The hot tack strength of two monolayer films

was compared to the hot tack strength of a coextruded

film made with the same two polymers and the results

were plotted in Figure 1 and were made on a blown film

process with an internal cooling mandrel at a blow-up

ratio of 1 .4:1 . The thickness of each of the layers in the

76 u.m thick coextruded film was approximately 25/25/25

urn. The hot tack strength of the coextrusion exhibited

at least 2 times the hot tack strength of the monolayer

films at each temperature tested. A 76 um thick monol-

ayer film made from single-site catalyst ethylene/octene

copolymer with a density of 0.902 g/cc and melt index

of 1.0 g/10 min. @ 190°C/2.16 kg (Dow Affinity™

PL1880) exhibited a hot tack that peaked at 700 g/3 in.

at 120 and 1 25°C (curve #2). A 1 9 urn thick monolayer

film made from multi site catalyst high density linear pol-

yethylene with a density of 0.957 g/cc and melt index of

1 .0 (Sclair™ 1 9°C) exhibited a hot tack of only 300 g/3

in. at 155°C (curve #3). A coextrusion of the two poly-

mers in which the core layerwas 0.957 g/cc density high

density polyethylene and the outer layers were 0.902 g/

cc density metallocene plastomer exhibited a hot tack

with peak values from 1100 to 1500 g/3 in. (curve #1).

Another way of expressing this is that addition of a core

layer of high density polyethylene, to the metallocene

plastomer increased its hot tack strength roughly two-

fold over its entire hot tack temperature range compared
to the same monolayer plastomer film. This was com-

pletely unexpected.

Example 2

[0051] Hot tack strength of three coextrusions made
with Affinity™ PL1 880 outer layers and core layers of

medium to high density polyethylene were compared
and results are found in Figure 2. The densities of the

core layers were 0.935 (curve #1 ), 0.945 (curve #2) and
0.957 g/cc (curve #3), respectively. The hot tack

strength of the monolayer Affinity™ PL1 880 was shown
forcomparison (curve #4). The films were all 76 um thick

and were made on a blown film process with an internal

cooling mandrel at a blow-up ratio of 1 .4:1 . The thick-

ness of each of the layers in the coextruded films were

approximately 25/25/25 um, respectively. As can be

seen, the hot tack strength of the Affinity™ PL1 880 has

been at least doubled by the addition of a higher density

core layer. The three coextrusions were similar in hot

tack performance. The core layers in the coextruded

films were made from the following resins:

copolymer with a density of 0.945 g/cc and melt in-

dex of 0.28; and
Sclair™ 1 9C - multi site catalyst high density linear

polyethylene with a density of 0.957 g/cc and melt

5 index of 1 .0.

Example 3

[0052] The hot tack strength of three coextrusions
io (nominally 76 um thick) made with outer layers of Exact

™ 31 32 0.901 g/cc density metallocene plastomer, each

with a core layer of polyethylene with a different density:

0.91 9 g/cc in curve #1 , 0.945 g/cc in curve #2 and 0.957

g/cc in curve #3, respectively was tested and plotted in

15 Figure 3. The hot tack strength of 76 um thick monolayer
Exact™ 31 32 film was shown for comparison (curve #4).

The films were made using a conventional blown film

process. The coextrusions were made at a blow-up ratio

of 2.2:1 , whereas the monofilm was made at a blow-up
20 ratio of 2.8:1 . The thickness of each of the layers in the

coextruded films was approximately 15/46/15 mm, re-

spectively. The 0.919 g/cc density core layer was com-
posed of a blend of 85% by weight of Sclair™ 1 1 L4B
LLDPE resin and 15% by weight of Nova LF0521A™

25 (low density ethylene homopolymer). The 0.945 and
0.957 g/cc density core layers were composed of 1 00%
Sclair™ 1 6A and 1 9C respectively. Hot tack values for

the center parts of the curves represent the limit of the

test method rather than the value for the film a that par-

30 ticular temperature. Nevertheless, it can be seen that

the coextrusions of the invention significantly outper-

form the monofilm in both the lowertemperature and up-

per temperature portions of the hot tack curves. The hot

tack strength of the coextruded films exceeds a given

35 value over a broader range of temperatures than does
the monofilm. It is apparent that inclusion of a higher

density core from about 0.920 to about 0.960 g/cc in the

metallocene plastomer films gives an unexpected dou-

bling of hot tack strength.

40 [0053] Exact™ 3132 - single-site catalyst ethylene/

hexene copolymer with a density of 0.901 g/cc and a

melt index of 1 .2 Sclair™ 1 1 L4B - multi site catalyst eth-

ylene/octene copolymer with a density of 0.91 9 g/cc and
a melt index of 0.75 Nova LF0521A™ - ethylene

45 homopolymer made by the high pressure process with

a density of 0.921 g/cc and a melt index of 5.0 Sclair™

1 6A - multi site catalyst ethylene/butene copolymer with

a density of 0.945 g/cc and melt index of 0.28 Sclair™

19C - multi site catalyst high density linear polyethylene
so with a density of 0.957 g/cc and melt index of 1 .0.

Example 4

[0054] The hot tack strength of two blown film coex-

trusions, one 76 um thick (curve #2) and the other 51

um thick (curve #3), made with outer layers of Affinity

™ PL1 880 copolymer resin and a core layer of Sclair™
D332-05 medium density resin are compared with the

Sclair™ 14K - multi site catalyst ethylene/octene 55

copolymer with a density of 0.935 g/cc and melt in-

dex of 5.0;

Sclair™ 16A - multi site catalyst ethylene/butene

7
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hot tack strength of 76 um Affinity ™ PL1 880 monofilm

(curve #1 ) in Figure 4. It can be seen that the unexpect-

ed improvement in hot tack is not limited to films which

are 76 urn thick. The 51 um coextruded film of the in-

vention has higher hot tack strength than the 76 urn

monofilm except at the highest portion of the sealing

temperature range. The thickness of each of the layers

in the coextruded films were approximately 13/50/13

urn, respectively for the 76 um film and 8.5/34/8.5 um,
respectively for the 51 um film.

Affinity ™ PL1 880 - single-site ethylene/octene copoly-

mer with a density of 0.902 g/cc and a melt index of 1 .0.

Sclair™ D332-05 - multi site ethylene/octene copolymer

with a density of 0.930 g/cc and a melt index of 1 .0.

Example 5

[0055] The hot tack strength of a 2 layer blown film

coextrusion is measured on both sides of the 76 um film

as shown in Figure 5. One side of the film was Exact™
3132 metallocene plastomer. The other side was
Sclair™ 11L4B linear low density ethylene-octene co-

polymer resin. The hot tack strength of the film, meas-
ured on the metallocene polymer side (curve #1), is sur-

prisingly high over a very broad temperature range

whereas the hot tack strength curve #2 measured on

the linear low polyethylene side is neither high nor

broad. The layer thickness in the coextruded film were
approximately:

15 jam of Exact™ 3132 and 61 urn of SCLAIR™
11L4B;

Exact™ 3132 - single-site catalyst ethylene/hexene

copolymer with a density of 0.901 g/cc and a melt

index of 1.2; and

Sclair™ 11 L4B - multi site catalyst ethylene/octene

copolymer with a density of 0.919 g/cc and a melt

index of 0.75.

Example 6

[0056] The hot tack strength of two blown film coex-

trusions made with Attane™ 4201 0.912 g/cc outer lay-

ers and core layers of Dowlex™ XSS84652.38 low

(curve #1) and Sclair™ D332-05 medium density poly-

ethylene (curve #2) were compared with monolayer At-

tane™ 4201 film (curve #3) in Figure 6. The films were
all 76 um thick. Attane™ 4201 is a linear very low density

ethylene-octene copolymer resin made with a conven-

tional rather than a metallocene catalyst. The coextrud-

ed films are not ones of the invention and no surprising

increases hot tack strength are observed. The coextru-

sions had layer thickness of approximately 1 9/38/1 9um

Attane™ 4201 - multi site catalyst ethylene/octene

copolymer with a density of 0.912 g/cc and a melt

index of 1 .0.

Dowlex™ XSS84652.38 - multi site catalyst ethyl-

ene/octene copolymer with a density of 0.920 g/cc

and a mett index of 0.85.

Sclair™ D332-05 - multi site catalyst ethylene/oc-

tene copolymer with a density of 0.930 g/cc and a

5 melt index of 1.0.

Example 7

[0057] The hot tack strength of an 1 00 um thick blown
10 film coextrusion with Affinity™ PL1 880 outer layers and

a core layer of Soarnol™ ET3803 EVOH was compared
with the hot tack strength of a 76 urn Affinity™ PL1880
monofilm. As can be seen in Figure 7, the inherent hot

tack strength of the Affinity™ PL1880 (curve #1) has
is been at least doubled by the addition of the higher den-

sity core layer (curve #2). In the EVOH coextrusion, lay-

ers of Bynel™ 4109 coextrudable adhesive resin were
included on eitherside of the EVOH layerto bond it prop-

erly to the Affinity™ plastomer outer layers. The thick-

20 ness of each of the layers in the coextruded film were
41/4/10/5/41 fim, respectively. The hot tack boosting

layer can be thought of as including both the Bynel™
4109 layers and the Soarnol™ ET 3803 core layer.

25 Affinity ™ PL1 880 - single-site ethylene/octene co-

polymer with a density of 0.902 g/cc and a melt in-

dex of 1 .0.

Soarnol™ ET 3803 - ethylene/vinyl alcohol copoly-

mer with an ethylene content of 38 mole per cent,

30 a density of 1.17 g/cc and a melt index of 3.3 g/10

minutes measured at 210°C/2.16 kg.

Bynel™ 4109 - anhydride & rubber modified linear

low density polyethylene adhesive polymer with a

density of 0.928 g/cc and a melt index of 3.2.

35

Example 8

[0058] The hot tack strength of two 76 urn thick blown

film coextrusions with different density metallocene
40 plastomer outer layers was compared with the hot tack

strength of a 76 um Affinity ™ PL1880 monofilm. In

curve #2 of Figure 8, the metallocene plastomer resin

used to form the outer layers was Affinity ™ PL1880
(0.902 g/cc density), whereas the outer layers were

45 made from Affinity™ PL1840 (0.908 g/cc density) in

curve #3. The coextrusions had layers of thickness of

approximately 1 3/50/1 3 um, respectively. The film made
with Affinity™ PL1880 outer layers had a core layer

made from Sclair™ D332-05 medium density polyethyl-

50 ene. The film made with Affinity™ PL1 840 outer layers

had a core layer made from Sclair™ E431-06 medium
density polyethylene. As can be seen, the hot tack

strength curves for the coextruded films are both much
broader and higher than the curve for the monofilm

55 (curve #1).

Affinity™ PL1 880 - single-site catalyst ethylene/oc-

tene copolymer with a density of 0.902 g/cc and a

30

8



15 EP 0 948 432 B1 16

gle-site and non-single-site catalyst copolymers,

homopolymers and terpolymers of ethylene and

blends thereof, having a density of from at least

about 0.900 gm/cc and a melt index of from about

5 0.2 to about 20 dg/minute; wherein the density of

the boosting layer is higher than the density of the

single site catalyst resin layer by a value of from

0.003 gm/cc to 0.35 gm/cc.

10 2. A film as claimed in Claim 1 wherein the SSC layer

has a film thickness of from about 0.5 mil to about

3.0 mil; the hot tack strength boosting layer has a

film thickness of from about 0.5 mil to about 6.0 mil;

and the ratio of the film thickness of the SSC layer

15 to the boosting layer ranges from about 0.08 to

about 6.

melt index of 1 .0.

Affinity™ PL1 840 - single-site catalyst ethylene/oc-

tene copolymer with a density of 0.908 g/cc and a

melt index of 1 .0.

Sclair™ D332-05 - multi site catalyst ethylene/oc-

tene copolymer with a density of 0.930 g/cc and a

melt index of 1.0.

Sclair™ E431-06 - multi site catalyst ethylene/oc-

tene copolymer with a density of 0.935 g/cc and a

melt index of 1.0.

Example 9

[0059] The hot tack boosting effect depends on the

density difference between the single-site catalyst pol-

ymer sealant layer and the backing layer. Figure 9 com-
pares the hot tack strength of three blown film coextru-

sions with that of Affinity™ PL1 880 monofilm (curve #1 ).

The coextrusions all have outer layers made from Affin-

ity™ PL1880 resin which has a density of 0.902 g/cc.

The core layer in curve #2 has a density of 0.930 g/cc

whereas the core layer densities for curves #3 and #4
are 0.912 and 0.908 g/cc respectively. All films were 76

urn thick. The coextrusions had layers of thickness of

approximately 13/50/13 urn, respectively. The hot tack

boost provided by the medium density core layer was
the most dramatic, but a performance improvement is

still evident even when the density difference between
outer and core layer is as small as 0.006 g/cc.

Affinity™ PL1880 - single-site catalyst ethylene/oc-

tene copolymer with a density of 0.902 g/cc and a

melt index of 1.0.

Sclair™ D332-05 - multi site catalyst ethylene/oc-

tene copolymer with a density of 0.930 g/cc and a

melt index of 1 .0.

Attane™ 4201 - multi site catalyst ethylene/octene

copolymer with a density of 0.912 g/cc and a melt

index of 1 .0.

Affinity™ PL1840 - single-site catalyst ethylene/oc-

tene copolymer with a density of 0.908 g/cc and a

melt index of 1 .0.

Claims

1 . A film having at least two layers for use as a sealant

component in a multi-layer film or as a sealant film

in a multi-layer structure comprising a surface seal-

ing layer and a hot tack strength boosting layer, the

surface sealing layer being selected from single-

site catalyst (SSC) interpolymers of ethylene and
one or more C3

- C^ a-olefins having a density in

the range of about 0.87 to about 0.930 gm/cc and

a melt index of from about 0.2 to about 10 dg/

minute; and the hot tack strength boosting layer

substantially increasing the hot tack strength of the

surface sealing layer and being selected from sin-

3. A film as claimed in Claim 1 wherein the SSC layer

has a melting point of from about 60°C to about
20 1 20°C; and the hot tack strength boosting layer has

a melting point of from about 70°C to about 130°C;

and the difference in the melting points between the

SSC layer and the boosting layer is at least about

10°C
!
with the melting point of the boosting layer

25 being higher.

4. A film as claimed in Claim 1 wherein the SSC inter-

polymers comprise ethylene and C4-C8 a-olefins

and blends thereof with other ethylene polymers,

30 and the density ranges from about 0.88 gm/cc to

about 0.920 gm/cc and the melt index is from 0.5 to

2.0 dg/minute; and the boosting layer is selected

from single-site catalyst and non-single-site cata-

lyst copolymers, homopolymers and terpolymers of

35 ethylene and blends thereof selected from interpol-

ymers of ethylene and one or more C3-C20 a-ole-

fins; ethylene homopolymers made by high pres-

sure processes; ethylene vinyl acetate polymers;

acid copolymers; co-extrudable ethylene copoly-

40 rner adhesives; and blends of such polymers, and

the density ranges from about 0.900 gm/cc to about

0.960 gm/cc and the melt index is from about 0.5 to

about 2.0 dg/minute; and the difference in densities

between the layers is at least about 0.005 to about
45 0.06.

5. A film as claimed in Claim 4 wherein the difference

in densities between the layers is from about 0.015

to about 0.03 gm/cc.

50

6. A pouch for containing a flowable material, said

pouch comprising a sealant film as claimed in any

of Claims 1 to 5, which pouch is in tubular form and

his transversely heat sealed ends.

55

7. A method of enhancing the sealing properties of a

single-site catalyst (SSC) resin layer for use as a

sealing layer in a packaging film structure wherein

9
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the SSC resin layer is adjacent another polymer lay-

er of higher density, and the density difference be-

tween the layers is from about 0.003 gm/cc to about

0.35 gm/cc.

8. A method of enhancing the sealing properties of a

single-site catalyst (SSC) resin layer for use as a

sealing layer in a packaging film structure wherein

the SSC resin layer is adjacent another polymer lay-

er of higher density, wherein the SSC resin layer

and the polymer layer of higher density are as de-

fined in Claim 1

.

9. A method of enhancing the sealing properties of a

single-site catalyst (SSC) resin layer for use as a

sealing layer in a packaging film structure wherein

the SSC resin layer is adjacent another polymer lay-

er of higher density, wherein the SSC resin layer

and the polymer layer of higher density are as de-

fined in Claim 4.

10. A process for making pouches filled with a flowable

material, using a vertical form, fill and seal appara-

tus, in which process each pouch is made from a

flat web of film by forming a tubular film therefrom

with a longitudinal seal and subsequently flattening

the tubular film at a first position and transversely

heat sealing said tubular film at the flattened posi-

tion, filling the tubular film with a predetermined

quantity of flowable material above said first posi-

tion, flattening the tubular film above the predeter-

mined quantity of flowable material at a second po-

sition and transversely heat sealing said tubular film

at the second position, the improvement comprising

making the pouches from a flat web of film compris-

ing a film as claimed in Claim 1

.

Patentanspruche

1. Folie mit mindestens zwei Schichten zur Verwen-

dung als Abdichtungskomponente in einer mehr-

schichtigen Folie Oder als Abdichtungsfolie in einer

mehrschichtigen Struktur, die eine Oberflachenab-

dichtungsschicht und eine HeiGklebefestigkeitsver-

starkungsschicht aufweist, wobei die Oberflachen-

abdichtungsschicht unter Einzentren katalysator-

(SSC-)-lnterpolymeren von Ethylen und einem Oder

mehreren C3-C20-a-Olefinen mit einer Dichte im

Bereich von etwa 0,87 bis etwa 0,930 g/cm3 und

einem Schmelzindex von etwa 0,2 bis etwa 10 dg/

min ausgewahlt ist; und wobei die HeiGklebefestig-

keitsverstarkungsschicht die HeiBklebefestigkeit

der Oberflachenabdichtungsschicht wesentlich

verstarkt und unter Einzentren- und Nicht-Einzen-

trenkatalysator-Copolymeren, Homopolymeren
und Terpolymeren von Ethylen und deren Gemi-
schen ausgewahlt ist, eine Dichte von mindestens

etwa 0,900 g/cm3 und einen Schmelzindex von et-

wa 0,2 bis etwa 20 dg/min aufweist; wobei die Dich-

te der Verstarkungsschicht um einen Wert von

0,003 g/cm3 bis 0,35 g/cm3 hoher ist als die Dichte

5 der Einzentrenkatalysator-Harzschicht.

2. Folie nach Anspruch 1 , wobei die SSC-Schicht eine

Schichtdicke von etwa 0,5 Mil bis etwa 3,0 Mil auf-

weist; wobei die HeiBklebefestigkeitsverstarkungs-

10 schicht eine Schichtdicke von etwa 0,5 Mil bis etwa

6.0 Mil aufweist; und wobei das Schichtdickenver-

haltnis der SSC-Schicht zur Verstarkungsschicht

etwa 0,08 bis etwa 6 betragt.

15 3. Folie nach Anspruch 1 , wobei die SSC-Schicht ei-

nen Schmelzpunkt von etwa 60°C bis etwa 120°C
aufweist und die HeiBklebefestigkeitsverstarkungs-

schicht einen Schmelzpunkt von etwa 70°C bis et-

wa 130°C aufweist; und wobei die Differenz zwi-

20 schen den Schmelzpunkten der SSC-Schicht und
der Verstarkungsschicht mindestens etwa 1 0°C be-

tragt, wobei der Schmelzpunkt der Verstarkungs-

schicht hoher ist.

25 4. Folie nach Anspruch 1, wobei die SSC-lnterpoly-

mere Ethylen und C4-C8-a-Olefine und deren Ge-
mische mit anderen Ethylenpolymeren aufweisen,

die Dichte etwa 0,88 g/cm3 bis etwa 0,920 g/cm3

betragt und der Schmelzindex 0,5 bis 2,0 dg/min
30 betragt: und wobei die Verstarkungsschicht unter

Einzentren- und Nicht-Einzentrenkatalysator-Cop-

olymeren, Homopolymeren und Terpolymeren von

Ethylen und Gemischen daraus ausgewahlt ist,

ausgewahlt unter Interpolymeren von Ethylen und
35 einem oder mehreren C3-C20-a-Olefinen; durch

Hochdruckverfahren hergestellten Ethylen-Homo-

polymeren; Ethylen-Vinylacetat-Polymeren; Saure-

Copolymeren; gemeinsam extrudierbaren Ethylen-

copolymer-Klebstoffen und Gemischen aus derar-

40 tigen Polymeren, wobei die Dichte etwa 0,900 g/

cm3 bis etwa 0,960 g/cm3 betragt und der Schmel-
zindex etwa 0,5 bis etwa 2,0 dg/min betragt; und

wobei die Dichtedifferenz zwischen den Schichten

mindestens etwa 0,005 bis etwa 0,06 betragt.

45

5. Folie nach Anspruch 4, wobei die Dichtedifferenz

zwischen den Schichten etwa 0,015 bis etwa 0,03

g/cm3 betragt.

50 6. Beutel zur Aufnahme von flieBfahigem Material,

wobei der Beutel eine Dichtungsmaterialfolie nach

einem der Anspruche 1 bis 5 aufweist, wobei der

Beutel schlauchformig ist und in Querrichtung

heiBverschweiBte Enden aufweist.

55

7. Verfahren zur Verbesserung der Dichtungseigen-

schaften einer Einzentrenkatalysator-(SSC-)Harz-

schicht zur Verwendung als Abdichtungsschicht in

30

35

40

45

50
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einer Verpackungsfolienstruktur, wobei die SSC-
Harzschicht an eine weitere Polymerschicht von

hoherer Dichte angrenzt, und wobei die Dichtedif-

ferenz zwischen den Schichten etwa 0,003 g/cm3

bis etwa 0,35 g/cm3 betragt.

8. Verfahren zur Verbesserung der Dichtungseigen-

schaften einer Einzentrenkatafysator-(SSC-)Harz-

schicht zur Verwendung als Abdichtungsschicht in

einer Verpackungsfolienstruktur, wobei die SSC-
Harzschicht an eine weitere Polymerschicht von
hoherer Dichte angrenzt, wobei die SSC-Harz-

schicht und die Polymerschicht von hoherer Dichte

der Definition in Anspruch 1 entsprechen.

9. Verfahren zur Verbesserung der Dichtungseigen-

schaften einer Einzentrenkatalysator-(SSC-)Harz-

schicht zur Verwendung als Abdichtungsschicht in

einer Verpackungsfolienstruktur, wobei die SSC-
Harzschicht an eine weitere Polymerschicht von

hoherer Dichte angrenzt, wobei die SSC-Harz-

schicht und die Polymerschicht von hoherer Dichte

der Definition in Anspruch 4 entsprechen.

10. Verfahren zur Herstellung von Beuteln, die mit ei-

nem flieBfahigen Material gefullt sind, unter Ver-

wendung einer Form-, Full- und VerschlieBvorrich-

tung, wobei nach dem Verfahren jeder Beutel aus

einer flachen Folienbahn hergestellt wird, indem

daraus eine Schlauchfolie mit LangsschweiBnaht

geformt und die Schlauchfolie anschlieBend an ei-

ner ersten Stelle flachgedruckt und an der flachge-

druckten Stelle in Querrichtung heiBverschweiBt

wird, die Schlauchfolie oberhalb der ersten Stelle

mit einer vorgegebenen Menge des flieBfahigen

Materials gefullt wird, die Schlauchfolie oberhalb

der vorgegebenen Menge des flieBfahigen Materi-

als an einer zweiten Stelle flachgedruckt und an der

zweiten Stelle in Querrichtung heiBverschweiBt

wird; wobei die Verbesserung die Herstellung von
Beuteln aus einer flachen Folienbahn mit einer Fo-

lie nach Anspruch 1 aufweist.

Revendications

1. Film possedant au moins deux couches pour une
utilisation en tant que composant de scellage dans

un film multicouche ou en tant que film de scellage

dans une structure multicouche comprenant une
couche superficielle de scellage et une couche
d'amplification de la resistance a un collage a

chaud, la couche superficielle de scellage etant

choisie parmi des interpolymeres catalyses par un

catalyseur a site unique (SSC) d'ethylene et d'une

ou de plusieurs a-olefines C3-C2o pr6sentant une
densite dans I'intervalle d'environ 0,87 a environ

0,930 g/cc et un indice de fluidite d'environ 0,2 a

environ 10 dg/minute; et la couche d'amplification

de la resistance a un collage a chaud augmentant

substantiellement la resistance a un collage a

chaud de la couche superficielle de scellage et

5 etant choisie parmi des copolymeres, des homopo-
lymeres et des terpolymeres d'ethylene catalyses

par un catalyseur a site unique ou a un site non uni-

que et des melanges de ceux-ci, presentant une
densite d'au moins environ 0,900 g/cc et un indice

10 de fluidite d'environ 0,2 a environ 20 dg/minute;

dans lequel la densite de la couche d'amplification

est superieure a la densite de la couche de resine

catalysee par un catalyseur a site unique d'une va-

leur de 0,003 g/cc a 0,35 g/cc.

15 •

2. Film suivant la revendication 1 , dans lequel la cou-

che SSC possede une epaisseur de film d'environ

0,5 mil a environ 3,0 mils: la couche d'amplification

de la resistance a un collage a chaud possede une
20 epaisseur de film d'environ 0,5 mil a environ 6,0

mils; etle rapport de I'epaisseurde film de la couche
SSC sur celle de la couche d'amplification varie

d'environ 0,08 a environ 6.

25 3. Film suivant la revendication 1 , dans lequel la cou-

che SSC possede un point de fusion d'environ 60°C
a environ 120°C; et la couche d'amplification de la

resistance a un collage a chaud possede un point

de fusion d'environ 70°C a environ 130°C; et la dif-

30 ference des points de fusion entre la couche SSC
et la couche d'amplification est d'au moins environ

1 0°C, le point de fusion de la couche d'amplification

6tant superieur.

35 4. Film suivant la revendication 1, dans lequel les in-

terpolymeres SSC comprennent de I'ethylene et

des a-olefines C4-C8 et des melanges de ceux-ci

avecd'autres polymeres d'ethylene et la densite va-

rie d'environ 0,88 g/cc a environ 0,920 g/cc et I'in-

40 dice de fluidite est de 0,5 a 2,0 dg/minute; et la cou-

che d'amplification est choisie parmi des copolyme-

res, des homopolymeres et des terpolymeres

d'ethylene catalyses par un catalyseur a site unique

et par un catalyseur a site non unique et des me-
45 langes de ceux-ci choisis parmi des interpolymeres

d'ethylene et d'une ou de plusieurs a-olefines C3
-

C20 ; des homopolymeres d'ethylene fabriques par

des procedes haute press ion; des polymeres

d'ethylene et d'ac6tate de vinyle; des copolymeres
so acides; des adhesifs a base de copolymeres d'ethy-

lene pouvant etre co-extrudes; et des melanges de

tels polymeres, et la densite varie d'environ 0,900

g/cc a environ 0,960 g/cc et I'indice de fluidite est

d'environ 0,5 a environ 2,0 dg/minute; et la differen-

55 ce de densites entre les couches est d'au moins en-

viron 0,005 a environ 0,06.

5. Film suivant la revendication 4, dans lequel la diffe-
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rence de densitds entre les couches est d'environ

0,015 a environ 0,03 g/cc.

6. Sachet destine a contenir une matiere apte a I'ecou-

lement, ledit sachet comprenant un film de scellage

suivant Tune quelconque des revendications 1 a 5,

lequel sachet se trouve sous une forme tubulaire et

ses extremites sont thermosceltees transversale-

ment.

7. Procede pour I'amelioration des proprietes de scel-

lage d'une couche de resine catalysee par un cata-

lyseur a site unique (SSC) destinee a etre utilisee

en tant que couche de scellage dans une structure

de film d'emballage, dans lequel la couche de resi-

ne SSC est adjacente a une autre couche de poly-

mere avec une densite superieure et la difference

de densites entre les couches est d'environ 0,003

g/cc a environ 0,35 g/cc.

8. Procede pour I'amelioration des proprietes de scel-

lage d'une couche de resine catalyses par un cata-

lyseur a site unique (SSC) destinee a etre utilisee

en tant que couche de scellage dans une structure

de film d'emballage, dans lequel la couche de resi-

ne SSC est adjacente a une autre couche de poly-

mere avec une densite superieure, dans lequel la

couche de resine SSC et la couche de polymere

avec une densite supeYieure sont comme il est de-

fini dans la revendication 1

.

9. Procede pour I'amelioration des proprietes de scel-

lage d'une couche de resine catalysee par un cata-

lyseur a site unique (SSC) destinee a etre utilisee

en tant que couche de scellage dans une structure

de film d'emballage, dans lequel la couche de resi-

ne SSC est adjacente a une autre couche de poly-

mere avec une densite superieure, dans lequel la

couche de resine SSC et la couche de polymere

avec une densite superieure sont comme il est de-

fini dans la revendication 4.

10. Procede pour fabriquer des sachets remplis avec

une matiere apte a i'ecoulement, en utilisant un ap-

pareil de formage, de remplissage et de scellage

vertical, dans lequel procede chaque sachet estfa-

briqu£ a partir d'une bande plate de film en formant

un film tubulaire a partir de celle-ci avec un scelle-

ment longitudinal et en aplatissant par la suite le film

tubulaire au niveau d'une premiere position et en

thermoscellant transversalement ledit film tubulaire

au niveau de la position aplatie, en remplissant le

film tubulaire avec une quantite predeterminee de

matiere apte a I'ecoulement au-dessus de ladite

premiere position, en aplatissant le film tubulaire

au-dessus de la quantite predetermined de matiere

apte a I'ecoulement au niveau d'une deuxieme po-

sition et en thermoscellant transversalement ledit

film tubulaire au niveau de la deuxieme position,

I'amelioration comprenant la fabrication de sachets

a partir d'une bande plate de film comprenant un

film suivant la revendication 1

.
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